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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 
Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claim 3 is rejected under 35 U.S.C. 112, second paragraph, as being incomplete for 
omitting essential elements, such omission amounting to a gap between the elements. See MPEP 
§ 2172.01. The omitted elements are: the rest of the claim limitation. The limitation is 
incomplete. 

Claim Objections 

Claim 36 is objected to because of the following informalities: a phrase from the next 
claim appears after the period. The examination was performed assuming that the limitation 
ended after the first period. The subsequent phrase was discarded. Appropriate correction is 
required. 



Claim Rejections - 35 USC § 103 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1, 2, 4, 5, 10-23, and 33-39 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kuwahara et al., in view of Forssen et al. 
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Regarding claim 1, Kuwahara discloses a radio communication system using an 
adaptive array antenna that estimates an array weight for the downlink. Kuwahara provides for 
an optimized downlink array weight estimation on the basis of an array response vector obtained 
from a signal subspace and an interference subspace (col. 3, lines 13-50). Kuwahara is silent 
regarding the estimating of the speed of the subscriber unit. However, since Kuwahara is 
tracking both the desired subscriber unit and seeking to provide nulls in the direction of 
interferers. Kuwahara notes that the directions of signals from the desired unit is noted and 
obviously for the return or downlink signal to be optimum for the moving desired unit, 
Kuwahara would have to utilize some aspect or component of the direction information from the 
uplink signal to represent speed. Thus, Kuwahara suggests the following limitation: 

a speed estimator providing speed information with respect to a subscriber unit 

using corresponding array response vector information determined from a reverse link; 

(col 4, line 65 to col. 5, line 4 and col. 6, lines 27-63) 
Kuwahara allows for forming a beam but is silent regarding selecting a beam configuration. 

Forssen discloses an antenna assembly that selects and forms an antenna beam pattern 
that exhibits high carrier-to-noise and carrier-to-interference ratios. Forssen utilizes a direction 
of arrival determiner. Forssen meets the limitation: 

a beam selector providing selection of a beam configuration for use in a 
communication link with respect to said subscriber unit from a plurality of beam 
configurations using said speed information, (col. 3, lines 23-54 and Figure 7, refs. 92 
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and 94 -the direction of arrival determines will provide input to the beam configuration 
determiner that relates to the movement of the desired unit and the speed determination 
will provide the proper return beam) 



Kuwahara and Forssen are combinable because they share a common endeavor, namely 
bas station having smart antenna technology. At the time of the applicant's invention it would 
have been obvious to modify Kuwahara to make appropriate antenna beam selections as done by 
Forssen to allow for the optimized signal to track the desired unit and avoid interferers. 



Regarding claim 2, Kuwahara meets the limitation - The system of claim 1, further 
comprising: a signal integrator providing said array response vector information. (Figure 4, refs. 
108 and 106 - this is required of systems using array antenna to get the complete information of 
the signal) 



Regarding claim 4, the examiner takes Official Notice that it is well known that for in 
WCDMA systems a unique pilot signal is sent by the desired unit with its desired signal and that 
it would have been obvious to modify the Kuwahara / Forssen combination to include such to 
better correlate the received signal. 

Regarding claim 5, Kuwahara meets the limitation - The system of claim 3, wherein said 

signal m \^ on c i rcu itry integrates a uniquely coded signal of said subscriber unit to provide 
an array resjK 

\yector of said array response vector information, (col. 2, lines 1-41 [since 
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Kuwahara relates to a CDMA system, the signal will have a unique code that is despread when 
received at the base station which helps in forming the downlink signal]) 

Regarding claim 10, The examiner takes Official Notice that it is well known that a speed 
estimator determines speed as a function of Rayleigh fading estimations and that it would have 
been obvious for Kuwahara to utilize such estimations to perform speed estimations as such 
fading information is indicated in the uplink signal. 

Regarding claims 1 1 and 12, The examiner takes Official Notice that it is well known to 
determine a fading estimation by using a difference between a first array response vector of said 
array response vector information and a second array response vector of said array response 
vector information and that it would have been obvious for Kuwahara as a snapshot at one 
instant will yield values and a snapshot at a second instant will yield differences that suggest 
fading if the second instant is less than the first instant. 

Regarding claims 13 and 14, Kuwahara contains both forward and reverse links. 
(Abstract) 

Regarding claim 15, Kuwahara discloses a radio communication system using an 
adaptive array antenna that estimates an array weight for the downlink. Kuwahara provides for 
an optimized downlink array weight estimation on the basis of an array response vector obtained 
from a signal subspace and an interference subspace (col. 3, lines 13-50). Kuwahara is silent 
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regarding the estimating of the speed of the subscriber unit. However, since Kuwahara is 
tracking both the desired subscriber unit and seeking to provide nulls in the direction of 
interferers. Kuwahara notes that the directions of signals from the desired unit is noted and 
obviously for the return or downlink signal to be optimum for the moving desired unit, 
Kuwahara would have to utilize some aspect or component of the direction information from the 
uplink signal to represent speed. Thus, Kuwahara suggests the following limitation: 

A system for selecting an optimum wireless link beam configuration, said system 
comprising: 

speed estimation circuitry providing speed information with respect to a 
subscriber unit, wherein said speed information is determined by said speed estimation 
circuitry using array response vector information of a signal from said subscriber unit as 
received by an antenna array; (col. 4, line 65 to col. 5, line 4 and col. 6, lines 27-63) 

Kuwahara allows for forming a beam but is silent regarding selecting a beam configuration. 
Forssen discloses an antenna assembly that selects and forms an antenna beam pattern 

that exhibits high carrier-to-noise and carrier-to-interference ratios. Forssen utilizes a direction 

of arrival determiner. Forssen meets the limitation: 

beam analyzer circuitry providing beam merit information with respect to said 
subscriber unit for a plurality of beam configurations, wherein said beam merit 
information is determined by said beam analyzer circuitry using said array response 
vector information; (col. 3, lines 23-54 and Figure 7, refs. 92 and 94 -the direction of 
arrival determines will provide input to the beam configuration determiner that relates to 
the movement of the desired unit and the speed determination will provide the proper 
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return beam. The beam merit aspect is meet by col. 7, lines 21-29 [i.e., if the selected 
configuration is not good enough, form a null]) 
and 

Beam-mapping circuitry providing selection of an optimum beam with respect to 
said subscriber unit using said beam merit information and said speed information. 
(Figure 7, col. 6, line 66 to col. 7, line 57 - Forssen is utilizing information from the 
received signal to produce a beam headed back to the desired unit) 

Kuwahara and Forssen are combinable because they share a common endeavor, namely 
bas station having smart antenna technology. At the time of the applicant's invention it would 
have been obvious to modify Kuwahara to make appropriate antenna beam selections as done by 
Forssen to allow for the optimized signal to track the desired unit and avoid interferers. 

Regarding claim 16, Kuwahara meets the limitation - The system of claim 15, further 
comprising signal integration circuitry providing said array response vector information. (Figure 
4, refs. 108 and 106 - this is required of systems using array antenna to get the complete 
information of the signal) 

Regarding claim 17, the examiner takes Official Notice that it is well known that for in 
WCDMA systems a unique pilot signal is sent by the desired unit with its desired signal and that 
it would have been obvious to modify the Kuwahara / Forssen combination to include such to 
better correlate the received signal. 
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Regarding claim 18, Kuwahara meets the limitation - The system of claim 16, wherein 
said signal integration circuitry integrates a uniquely coded signal of said subscriber unit to 
provide an array response vector of said array response vector information, (col. 2, lines 1-41 
[since Kuwahara relates to a CDMA system, the signal will have a unique code that is despread 
when received at the base station which helps in forming the downlink signal]) 

Regarding claim 19, The examiner takes Official Notice that it is well known that a speed 
estimator determines speed as a function of Rayleigh fading estimations and that it would have 
been obvious for Kuwahara to utilize such estimations to perform speed estimations as such 
fading information is indicated in the uplink signal. 

Regarding claim 20, The examiner takes Official Notice that it is well known to 
determine a fading estimation by using a difference between a first array response vector of said 
array response vector information and a second array response vector of said array response 
vector information and that it would have been obvious for Kuwahara as a snapshot at one 
instant will yield values and a snapshot at a second instant will yield differences that suggest 
fading if the second instant is less than the first instant and the circuit function of the claim is 
obvious. 

Regarding claims 21 and 22, The examiner takes Official Notice that it is well known to 
determine a fading estimation by using a different time intervals or sampling times between a 
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first array response vector of said array response vector information and a second array response 
vector of said array response vector information and that it would have been obvious for 
Kuwahara to utilized different intervals as a matter of design choice. 

Regarding claim 23, the examiner takes Official Notice that aging filters that average 
values over time is well known in the art and that it would have been obvious to modify 
Kuwahara to utilize aging filters to average out speed estimates between samplings. 

Regarding claim 33, Kuwahara discloses a radio communication system using an 
adaptive array antenna that estimates an array weight for the downlink. Kuwahara provides for 
an optimized downlink array weight estimation on the basis of an array response vector obtained 
from a signal subspace and an interference subspace (col. 3, lines 13-50). Kuwahara is silent 
regarding the estimating of the speed of the subscriber unit. However, since Kuwahara is 
tracking both the desired subscriber unit and seeking to provide nulls in the direction of 
interferers. Kuwahara notes that the directions of signals from the desired unit is noted and 
obviously for the return or downlink signal to be optimum for the moving desired unit, 
Kuwahara would have to utilize some aspect or component of the direction information from the 
uplink signal to represent speed. Thus, Kuwahara suggests a method for selecting an optimum 
wireless link beam configuration, and suggests or meets the following limitation: 

estimating subscriber unit speed to thereby provide speed information, wherein 

said speed information is estimated using array response vector information of a signal 
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from said subscriber unit as received by an antenna array; (col. 4, line 65 to col. 5, line 4 
and col. 6, lines 27-63) 

Kuwahara allows for forming a beam but is silent regarding selecting a beam configuration. 
Forssen discloses an antenna assembly that selects and forms an antenna beam pattern 

that exhibits high carrier-to-noise and carrier-to-interference ratios. Forssen utilizes a direction 

of arrival determiner. Forssen meets the limitation: 

analyzing a plurality of beam configurations with respect to said subscriber unit to 
thereby provide beam merit information, wherein said beam merit information is 
analyzed using said array response vector information; (col. 3, lines 23-54 and Figure 7, 
refs. 92 and 94 -the direction of arrival determines will provide input to the beam 
configuration determiner that relates to the movement of the desired unit and the speed 
determination will provide the proper return beam. The beam merit aspect is meet by col. 
7, lines 21-29 [i.e., if the selected configuration is not good enough, form a null]) and 

mapping said beam merit information to a selected optimum beam configuration 
as a function of said speed information. (Figure 7, col. 6, line 66 to col. 7, line 57 - 
Forssen is utilizing information from the received signal to produce a beam headed back 
to the desired unit) 

Kuwahara and Forssen are combinable because they share a common endeavor, namely 
bas station having smart antenna technology. At the time of the applicant's invention it would 




Application/Control Number: 09/932,261 Page 1 1 

Art Unit: 2684 

have been obvious to modify Kuwahara to make appropriate antenna beam selections as done by 
Forssen to allow for the optimized signal to track the desired unit and avoid interferers. 



Regarding claim 34, Kuwahara meets the limitation - The method of claim 33, further 
comprising: integrating said signal from said subscriber unit to provide said array response 
vector information. (Figure 4, refs. 108 and 106 - this is required of systems using array antenna 
to get the complete information of the signal) 

Regarding claim 35, the examiner takes Official Notice that it is well known that for in 
WCDMA systems a unique pilot signal is sent by the desired unit with its desired signal and that 
it would have been obvious to modify the Kuwahara / Forssen combination to include such to 
better correlate the received signal. 

Regarding claim 36, Kuwahara meets the limitation - The method of claim 34, wherein 
said signal integrated comprises a uniquely coded signal of said subscriber unit. (col. 2, lines 1- 
41 [since Kuwahara relates to a CDMA system, the signal will have a unique code that is 
despread when received at the base station which helps in forming the downlink signal]) 

Regarding claim 37, The examiner takes Official Notice that it is well known that a speed 
estimator determines speed as a function of Rayleigh fading estimations and that it would have 
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been obvious for Kuwahara to utilize such estimations to perform speed estimations as such 
fading information is indicated in the uplink signal. 

Regarding claims 38 and 39, The examiner takes Official Notice that it is well known to 
determine a fading estimation by using a difference between a first array response vector of said 
array response vector information and a second array response vector of said array response 
vector information and that it would have been obvious for Kuwahara as a snapshot at one 
instant will yield values and a snapshot at a second instant will yield differences that suggest 
fading if the second instant is less than the first instant. 



Allowable Subject Matter 
Claims 44 and 45 are allowed. 

The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claim 44, a system for selecting an optimum wireless link beam configuration 

having the precise couplings of the components of the claim was neither found, suggested, nor 

made evident by the prior art. 

Claims 6-9, 24-32, and 40-43 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 
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The following is a statement of reasons for the indication of allowable subject matter: 

Regarding claim 6, a beam configuration analyzer providing beam merit information for 
a plurality of beam configurations using array response vector information and weighting this 
beam merit information by a beam selector using speed information for selection of the beam 
configuration was neither found, suggested, nor made evident by the prior art. 

Regarding claim 24, the use of regressive coefficient multipliers for providing correction 
of speed estimation values with respect to actual speed values were neither found, suggested, nor 
made evident by the prior art. 

Regarding claims 25 and 40, array response vector decimation circuitry that decimates 
array response vector information prior to use by the beam analyzer circuitry was neither found, 
suggested, nor made evident by the prior art. 

Regarding claims 28 and 42, beam analyzer circuitry comprising a narrow beam forming 
circuit, a reference beam forming circuit and a beam correlation calculating circuit (with all 
having the characteristics of the claim) was neither found, suggested, nor made evident by the 
prior art. 

Regarding claim 31, a beam mapping circuit having weighting information associated 
with beam configurations for weighting corresponding beam merit information for selection of 
an optimum beam was neither found, suggested, nor made evident by the prior art. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 
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Xiao et al. discloses a method for estimating the speed of a mobile using Rayleigh fading. 
Marsan et al discloses an adaptive determination of outbound channel quality metrics. 

Any inquiry concerning this communication from the examiner should be addressed to 
Alan Gantt at telephone number (703) 305-0077. The examiner can normally be reached 
between 9:30 AM and 6 PM within the Eastern Time Zone. The group FAX number is (703) 
872-9306. 

Any inquiry of a general nature or relating to this application should be directed to the 
group receptionist at telephone number (703) 305-4700. 
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